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(54) RADIATION PYROMETER 

(57) A radiation thermometer that avoids deteriora- 
tion of measurement accuracy or loss of hygiene due to 
a dirty front end of a probe portion of the radiation ther- 
mometer, lowers running costs which are created if a 
probe cover is used, and reduces the labor of procuring 



the probe cover. To this end, the front end of the probe 
portion of the radiation thermometer has a waterproof 
structure so that the front end of the probe portion can 
be wiped with alcohol or the like. 
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mometer which uses probe covers requires discarding 
the probe cover each time a body temperature is meas- 
ured, it is necessary to procure new probe covers often, 
which is labor-consuming. 

Disclosure of Invention 

Description of the Background Art [0008] The present invention has been made in view 

of the problems above. Accordingly, an object of the 

[0002] For the purpose of measuring a body temper- 10 present invention is to provide a radiation thermometer 

ature in a short period of time, a radiation thermometer which prevents deterioration of measurement accuracy 

which selects an eardrum as a measurement site and and loss of hygiene due to a smudged front end of a 

measures a temperature of the eardrum in a non-con- probe portion, reduces running costs which are created 

tact manner has been already proposed. by use of the probe cover and omits the labor of procur- 

[0003] An example is a radiation thermometer which is ing a probe cover. 

is described in Japanese Laid-Open Patent Publication [0009] To attain the object above, a radiation ther- 
No. 28524/1990. This radiation thermometer allows a mometer of the present invention comprises: a window 
front end of a probe portion, which comprises a window member which transmits an infrared ray; light-guiding 
member at a front end and an infrared ray sensor at a means for guiding the infrared ray which is transmitted 
rear end, to be inserted into an external acoustic open- 20 by the window member from a measurement target; an 
ing, so that an infrared ray from the eardrum is received infrared ray sensor for detecting the infrared ray which is 
by the infrared ray sensor through the window member guided by the light-guiding means; a temperature-sensi- 
and the temperature of the eardrum, i.e.. the body tern- tive sensor for measuring a reference temperature and 
perature, is measured based on the intensity of the generating a reference temperature signal; a case 
received infrared ray. 25 means which covers at least the light-guiding means, an 
[0004] Since this type of radiation thermometer meas- infrared ray sensor and a temperature-sensitive sensor 
ures a body temperature based on the intensity of an which comprises a probe portion which is inserted into 
infrared ray from the eardrum, the dirtiness of the optical an opening of a living being; a temperature calculating 
system which receives the infrared ray has influence on means for calculating a temperature of the measure- 
measurement accuracy. However, an external acoustic 30 ment target based on signals from the infrared ray sen- 
opening becomes dirty because of earwax and the like, sor and the temperature-sensitive sensor; and an 
and therefore, measuring a body temperature several indicating means for indicating a temperature based on 
times causes a problem in that the window member a signal from the temperature calculating means, char- 
serving as an optical system of the front end of the acterized in that at least the probe portion comprises 
probe portion is gradually smudged. Further, it is unhy- 35 waterproof means. 

gienic where more than one person shares the same [0010] According to Claim 2 of the present invention, 

radiation thermometer. in the radiation thermometer of Claim 1 , the probe por- 

[0005] To solve this problem, the radiation thermome- tion comprises at least an opening portion in which only 

ter described in Japanese Laid-Open Patent Publication an infrared ray introducing side of the light-guiding 

No. 28524/1 990 comprises a probe cover designed to 40 means is exposed, and the waterproof means is a 

cover the front end of the probe portion which is waterproof member which waterproofs a gap between 

inserted into an external acoustic opening. The probe the light-guiding means and the probe portion located at 

cover prevents the probe portion of the radiation ther- the opening portion. 

mometer from directly contacting the external acoustic [0011] According to Claim 3 of the present invention, 

opening. In addition, since the probe cover is disposable 45 in the radiation thermometer of Claim 2, the waterproof 

for each measurement of a body temperature, there is member includes a holding member which fits with an 

no problem in that a dirty optical system deteriorates a outer periphery of the light-guiding means, and holds 

measurement accuracy, and there is no hygienic prob- the window member in the vicinity of the opening por- 

i em tion; a first packing which between the holding member 

[0006] However, when a probe cover is used as in the so and the probe portion; and a second packing arranged 

case of the radiation thermometer described in Japa- between the holding member and the light-guiding 

nese Laid-Open Patent Publication No. 28524/1990 means. 

described above, a new probe cover is necessary each [001 2] According to Claim 4 of the present invention, 

time a body temperature is measured, which is costly. in the radiation thermometer of Claim 3. the holding 

Hospitals, in particular, which need to measure body ss member comprises a pressuring portion which presses 

temperatures frequently must bear a considerable run- and holds the window member towards the light-guiding 

ning cost. means, and the window member is firmly held by the 

[0007] Further, since a conventional radiation ther- pressuring portion and the second packing. 



Description 

Technical Field 

[0001] The present invention relates to a radiation s 
thermometer. 
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[001 3] According to Claim 5 of the present invention, 
in the radiation thermometer of Claim 3, the light-guid- 
ing means is formed by a light-guiding tube, and the 
holding member comprises a monolithically integrated 
engagement portion which fits with an outer surface of 5 
the light-guiding tube. 

[0014] According to Claim 6 of the present invention, 
in the radiation thermometer of Claim 5. the light-guid- 
ing tube comprises a stepped portion for attaching the 
second packing to a front end portion of the light-guid- 10 
ing tube. 

[001 5] According to Claim 7 of the present invention, 
in the radiation thermometer of Claim 6. the holding 
member comprises an abutting portion for abutting 
against the stepped portion for the purpose of position- is 
ing. the window member is firmly held between the hold- 
ing member and the second packing with the abutting 
portion abutting the stepped portion, and a gap is pro- 
vided between the window member and the front end 
portion of the light-guiding tube. 20 
[0016] According to Claim 8 of the present invention, 
in the radiation thermometer of Claim 6. the second 
packing protrudes beyond the front end portion of the 
light-guiding tube, and the window member is firmly 
held between the holding member and the second 2s 
packing. 

[001 7] According to Claim 9 of the present invention, 
in the radiation thermometer of any one of Claims 3 
through 5, the holding member comprises a concave 
portion for positioning the first or the second packing. 30 
[001 8] According to Claim 1 0 of the present invention, 
the radiation thermometer of Claim 1 further comprises 
a temperature difference information detecting means 
for detecting temperature difference information regard- 
ing the infrared ray sensor and the light-guiding means, 35 
wherein the temperature calculating means calculates a 
temperature of the measurement target based on sig- 
nals from the infrared ray sensor and the temperature- 
sensitive sensor and the temperature difference infor- 
mation received from the temperature difference infor- 40 
mation detecting means. 

[001 9] According to Claim 1 1 of the present invention, 
in the radiation thermometer of Claim 10, the tempera- 
ture difference information detecting means is formed 
by: a first temperature-sensitive sensor for measuring a 45 
temperature of the infrared ray sensor and an area 
around the same; and a second temperature-sensitive 
sensor for measuring a temperature of the light-guiding 
means. 

[0020] According to Claim 1 2 of the present invention, so 
in the radiation thermometer of Claim 10. the tempera- 
ture difference information detecting means is formed 
by: a reference cavity whose temperature condition is 
approximately the same as a temperature condition of 
the light-guiding means and which is closed whereby ss 
infrared rays from outside does not enter; and a refer- 
ence infrared ray sensor for detecting an infrared ray 
from the reference cavity. 



[0021 ] According to Claim 1 3 of the present invention, 
in the radiation thermometer of any one of Gaims 1 
through 8, the window member is formed by an optical 
crystal material. 

[0022] According to Claim 1 4 of the present invention, 
in the radiation thermometer of Claim 13, the optical 
crystal material is calcium fluoride, silicon, antiref lection 
silicon, or barium fluoride. 

[0023] According to Claim 1 5 of the present invention, 
in the radiation thermometer of any one of the Claims 1 
through 12, a heat insulation cavity is provided between 
the probe portion and the light-guiding tube. 
[0024] According to Claim 1 6 of the present invention, 
in the radiation thermometer of any one of the Claims 1 
through 12, the light-guiding means, the infrared ray 
sensor and the temperature-sensitive sensor are linked 
to each other by a metal housing which has excellent 
thermal conductivity. 

Brief Description of Drawings 
[0025] 

Fig. 1(a) is a plan view of a radiation thermometer 
according to a preferred embodiment of the present 
invention; 

Fig. 1 (b) is a side view of the right-hand side of the 
radiation thermometer; 

Fig. 1 (c) is a bottom view of the radiation thermom- 
eter; 

Fig. 2 is a block diagram of the radiation thermome- 
ter shown in Figs. 1 (a) through 1 (c); 
Fig. 3 is a cross sectional view of the radiation ther- 
mometer shown in Fig. 1(a) taken along the line A- 
A'; 

Fig. 4 is a view expanding an area near a probe por- 
tion which is shown in the cross sectional view of 
the radiation thermometer of Fig. 3; 
Fig. 5 is a view further expanding an area near a 
holding member shown in the expanded cross sec- 
tional view in Fig. 4; 

Figs. 6(a) and 6(b) are a plan view and a cross sec- 
tional view taken along the line B-B\ respectively, of 
reflecting means which is used in a display appara- 
tus shown in Fig. 1(a); 

Fig. 7(a) is a plan view of a battery series connect- 
ing spring shown in Fig. 3; 

Fig. 7(b) is a view of the battery series connecting 
spring as viewed in a direction D in Fig. 7(a); and 
Fig. 8 is a schematic structure diagram of a radia- 
tion thermometer which has a different structure 
from that of Fig. 2. 

Best Mode for Carrying Out the Invention 

[0026] The present invention will be described in the 
following with reference to the associated drawings. 
[0027] Fig. 1 is an appearance view of a radiation ther- 
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mometer according to a preferred embodiment of the 
present invention. Fig. 1(a) shows a plan view, Fig. 1(b) 
shows a side view of the right-hand side, and Fig. 1 (c) is 
a bottom view. 

[0028] As shown in Fig. 1(a), a radiation thermometer s 
1 comprises an operation button 3 and a display appa- 
ratus 4 in an upper portion of case means 2. Further, as 
shown in Figs. 1(b) and 1 (c), a probe portion 5 is dis- 
posed at a front end of the case means 2. To measure a 
body temperature, the operation button 3 is pressed 10 
with the front end of the probe portion 5 inserted into an 
external acoustic opening. The radiation thermometer 1 
receives an infrared ray from an eardrum, calculates a 
body temperature based on the intensity of the infrared 
ray, and displays the body temperature in the display is 
apparatus 4. 

[0029] The material of the case means 2 and the 
probe portion 5 is an ABS resin, etc., for instance. 
[0030] Fig. 2 is a block diagram of the radiation ther- 
mometer 1 which is shown in Figs. 1(a) through 1(c). 20 
[0031] As shown in Fig. 2, a light-guiding tube 7 which 
serves as light-guiding means for guiding an infrared ray 
and a metal housing 8 which supports the light-guiding 
tube 7 are contained in the probe portion 5. A window 
member 6 which transmits an infrared ray is disposed at 25 
the front end of the light-guiding tube 7. A first infrared 
ray sensor 1 0. which is disposed at the rear end of the 
light-guiding tube 7, receives an infrared ray from a 
measurement target transmitted by the window member 
6. Further, an outer wall of the light-guiding tube 7 and 30 
an inner wall of the metal housing 8 form a reference 
cavity 9. A front end of the reference cavity 9 is sealed, 
and a second infrared ray sensor 11 disposed at the 
rear end of the reference cavity 9 receives an infrared 
ray which is created by temperatures of the light-guiding 35 
tube 7 and the metal housing 8. Denoted at 12 is a tem- 
perature-sensitive sensor which detects temperatures 
of the first infrared ray sensor 10 and the second infra- 
red ray sensor 11. Temperature calculating means 13 
calculates a temperature of a measurement target 40 
based on signals from the first infrared ray sensor 10, 
the second infrared ray sensor 1 1 and the temperature- 
sensitive sensor 12, and displays the calculated temper- 
ature in the display apparatus 4 which serves as an indi- 
cating means which displays a temperature of a 45 
measurement target. 

[0032] Now, the process whereby the temperature cal- 
culating means 13 calculates a temperature of a meas- 
urement target will be described. 

[0033] In general, an infrared ray sensor receives an so 
infrared ray whose intensity corresponds to a tempera- 
ture which is obtained by subtracting a temperature of 
the infrared ray sensor itself from a temperature of a 
measurement target. Hence, in the temperature calcu- 
lating means 13, it is necessary to add temperatures of ss 
the first infrared ray sensor 10 and the second infrared 
ray sensor 11 detected by the temperature-sensitive 
sensor 12 to a temperature which corresponds to the 



intensity of the infrared ray which is detected by the first 
infrared ray sensor 10. 

[0034] Further, in a case the temperature of an optical 
system such as the window member 6 and the light- 
guiding tube 7 is different from a temperature of the first 
infrared ray sensor 10 (In some cases, for example, 
after a certain period of time since the probe portion 5 is 
inserted into an external acoustic opening, the temper- 
ature of the optical system increases due to the heat of 
the external acoustic opening.), the infrared ray 
detected by the first infrared ray sensor 10 contains an 
infrared ray from the optical system in addition to an 
infrared ray from a measurement target (e.g., an ear- 
drum). Hence, the second infrared ray sensor 1 1 which 
serves as a temperature difference information detect- 
ing means receives only an infrared ray from the optical 
system while the temperature computing means 13 
subtracts the intensity of the infrared ray detected by the 
second infrared ray sensor 1 1 from the intensity of the 
infrared ray detected by the first infrared ray sensor 10, 
whereby only the intensity of the infrared ray from the 
measurement target is found. The light-guiding tube 7 
and the metal housing 8 are formed by a material which 
has excellent thermal conductivity in order to ensure 
that temperatures of the light-guiding tube 7 and the 
metal housing 8 are nearly identical. 
[0035] Fig. 3 is a cross sectional view of the radiation 
thermometer 1 which is shown in Fig. 1 (a) taken along 
the line A-A\ 

[0036] In Fig. 3, 1 4 indicates an infrared ray detecting 
portion which comprises the first infrared ray sensor 10 
and the second infrared ray sensor 1 1 shown in Fig. 2. 
Denoted at 15a is a circuit board which mounts an IC 
15b which comprises the temperature calculating 
means 13 which is shown in Fig. 2. The radiation ther- 
mometer 1 is driven by a battery 17 which serves as a 
power source. The battery 1 7 is fixed by a battery series 
connecting spring 16a and a battery terminal 16b which 
will be described later, and is connected electrically. A 
buzzer 18 is provided for informing completion of a body 
temperature measurement and the like. 
[0037] The material of the metal housing 8 is alumi- 
num, etc., for instance, whereas the material of the light- 
guiding tube 7 is copper, brass, stainless steel or the 
like. Further, the material of the window member 6 is an 
optical crystal material such as calcium fluoride, silicon, 
anti reflection silicon, barium fluoride, etc. 
[0038] A button returning spring 3a is disposed hdcw 
the operation button 3, and a switch 3b is dispose: iur- 
ther below which instructs the circuit board 15a tc >t?*rt 
a temperature measurement when turned on. The but- 
ton returning spring 3a is pressed down as the opera- 
tion button 3 is pressed down, thereby turning on the 
switch 3b. The button returning spring 3a, being a blade 
spring which is monolithically integrated with an LCD 
cover 4a which covers the display apparatus 4, exerts a 
force so as to push up the operation button 3 when 
pressed down by the operation button 3, pushing back 
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the pressed operation button 3 to the original condition. 
[0039] Further, since the button returning spring 3a 
which is shaped as a blade spring is disposed between 
the operation button 3 and the switch 3b, it is possible to 
arrange the operation button 3 and the switch 3b shifted 
against each other in a range reachable for the button 
returning spring 3a instead of disposing the operation 
button 3 and the switch 3b in a linear arrangement and 
therefore, the position of the operation button 3 is less 
restricted during designing. 

[0040] Fig. 4 is a view expanding the area near a 
probe portion 5 which is shown in the cross sectional 
view of the radiation thermometer 1 of Rg. 3. 
[0041 ] A gap between the probe portion 5 and a hold- 
ing member 19 is waterproofed and sealed with a first 
packing 20, while a gap between the holding member 
19 and the light-guiding tube 7 is waterproofed and 
sealed with a second packing 21 . Further, a heat insula- 
tion cavity 22 is created between the probe portion 5 
and the metal housing 8, which makes it less likely for 
the heat of an external acoustic opening to transmit to 
the metal housing 8, the light-guiding tube 7 and the like 
when the probe portion 5 contacts the external acoustic 
opening. 

[0042] The material of the holding member 1 9 is cop- 
per, for example, and the material of the first packing 20 
and the second packing 21 is an elastic material such 
as rubber. 

[0043] Further, the light-guiding tube 7 and the holding 
member 19 are formed in the shape, of a cylinder, for 
instance: The window member 6 is formed in the shape 
of a disk. The first packing 20 and the second packing 
21 are formed in the shape of a rubber band. 
[0044] Fig. 5 is a view further expanding an area near 
the holding member 19 which is shown in the expanded 
cross sectional view in Fig. 4. 

[0045] In the preferred embodiment, the second pack- 
ing 21 and the holding member 19 are used to link the 
light-guiding tube 7 and the window member 6 to each 
other, whereby an inner surface of the light-guiding tube 
7 is waterproofed. More specifically, as shown in Fig. 5, 
a stepped portion e' is formed at the front end of the 
light-guiding tube 7, the second packing 21 is fit to the 
stepped portion e\ the window member 6 is placed on 
the second packing 21, and the holding member 19 is 
engaged with the light-guiding tube 7. The second pack- 
ing 21 is pressured by the window member 6, the light- 
guiding tube 7 and the holding member 19, whereby a 
sufficiently necessary waterproofing effect is created 
between the second packing 21 , the window member 6, 
the light-guiding tube 7 and the holding member 19. 
[0046] The window member 6 is held and fixed by the 
second packing 21 and a claw c which serves as a pres- 
suring portion. Since the material of the window mem- 
ber 6 is easily damaged when pressed at both surfaces 
by a metal material, the preferred embodiment requires 
that a stepped portion e, which serves as an abutting 
portion, of the holding member 19 and the stepped por- 



tion e* of the light-guiding tube 7 abut each other so that 
the second packing 21 protrudes beyond the front end 
of the light-guiding tube 7, a gap a is ensured between 
the window member 6 and the front end of the light- 

5 guiding tube 7, and damage to the window member 6 is 
avoided. Further, to prevent the holding member 19 
from becoming detached from the light-guiding tube 7, a 
friction force between a surface b of the holding member 
19 and a surface b' of the light-guiding tube is set to 

10 somewhat exceed a restoring force against a pressure 
from the second packing 21 . 

[0047] Further, in the preferred embodiment, the first 
packing 20, the second packing 21 and the holding 
member 1 9 are used in order to waterproof between the 

is light-guiding tube 7 and the probe portion 5. The second 
packing 21 waterproofs between the light-guiding tube 7 
and the holding member 19 when pressured by the 
light-guiding tube 7 and the holding member 19, 
whereas the first packing 20 waterproofs between the 

20 holding member 19 and the probe portion 5 when pres- 
sured by the holding member 19 and the probe portion 
5. 

[0048] A concave portion d is formed in the holding 
member 19, and the first packing 20 is f it to the concave 

25 portion d. This prevents displacement of the first pack- 
ing 20 while joining the probe portion 5 to the light-guid- 
ing tube 7 with the holding member 19 mounted. In 
addition, although not disposed in Fig. 5, a concave por- 
tion may be formed in a portion of the holding member 

30 1 9 which contacts the second packing 2 1 . This allows to 
position the second packing 21 and prevents the sec- 
ond packing 21 from becoming displaced. 
[0049] While a disposable probe cover is used for the 
purpose of measurement of a body temperature 

35 according to a conventional technique, in the preferred 
embodiment, the probe portion 5 is inserted directly into 
an externa)- acoustic opening for measurement of a 
body temperature without using a probe cover. After 
measurement of a body temperature is completed, the 

40 front end of the probe portion 5 is cleaned and disin- 
fected using alcohol, water, etc. As described above, in 
the preferred embodiment, since the front end of the 
probe portion 5 has a waterproof structure, alcohol, 
water or the like does not enter inside the radiation ther- 

45 mometer 1 , and therefore, it is possible to protect elec- 
trical circuits and the like. 

[0050] rt is possible to always maintain the hygiene of 
the radiation thermometer in this manner, and eliminate 
a deterioration of measurement accuracy which is 
so caused by a dirty optical system. Further, since a probe 
cover is not necessary, it is possible to reduce running 
costs which are otherwise needed as the cost for pur- 
chasing a probe cover. 

[0051] Furthermore, the display apparatus 4 accord- 
55 ing to the preferred embodiment shown in Figs. 1 (a) and 
3 is a liquid crystal display apparatus, and as such, with 
a liquid crystal irradiated from behind with a backlight, 
displays brighter and easier for observation. Where a 
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liquid crystal is irradiated from behind, it is desirable to 
irradiate efficiently utilizing reflection. Now, the reflect- 
ing means used in the display apparatus 4 will be 
described. 

[0052] Fig. 6 is an appearance view of the reflecting s 
means which is used in the display apparatus 4 which is 
shown in Fig. 1(a). Figs. 6(a) and 6(b) are a plan view 
and a cross sectional view taken along the line B-B\ 
respectively. 

[0053] The reflecting means 23 has a structure com- 10 
prising a blocking portion 24 and a reflection surface 25. 
A crisscross size of the reflecting means 23 shown in 
Fig. 6(a) is the same as the size of a liquid crystal. In the 
preferred embodiment, an LED not shown, for example, 
is used as a backlight and disposed at a lower portion of 75 
the blocking portion 24 shown in Rg. 6 (b). Although 
light from the LED directed above is temporarily blocked 
by the blocking portion 24, light from the LED directed in 
a horizontal direction is reflected at the reflection sur- 
face 25, and the reflected light illuminates the liquid 20 
crystal which is disposed in an upper portion of the 
reflecting means 23. In this manner, it is possible to uni- 
formly irradiate the entire surface of the liquid crystal, 
which makes the display apparatus easy to observe. 
[0054] Next, the battery series connecting spring 16a 25 
shown in Fig. 3 will be described. 
[0055] Fig. 7 is an appearance view of the battery 
series connecting spring 1 6a shown in Fig. 3. Fig. 7(a) 
shows a plan view, while Fig. 7(b) shows the battery 
series connecting spring as viewed in a direction D in 30 
Fig. 7(a). 

[0056] The radiation thermometer 1 shown in Fig. 3 is 
a radiation thermometer which type operates using two 
batteries. The second battery is behind the battery 17 in 
Fig. 3. The battery series connecting spring 16a con- 35 
nects these two batteries in series to each other and 
allows to extract an intermediate potential which is a 
voltage of one battery. The minus terminal of the first 
battery is connected to a minus terminal 26 of the bat- 
tery series connecting spring 1 6a, and a plus terminal of 40 
the second battery is connected to a plus terminal 27 of 
the battery series connecting spring 16a. 
[0057] This permits extracting and using a voltage 
which is equivalent to two batteries between a plus ter- 
minal of the first battery and a minus terminal of the sec- 45 
ond battery. Further, it is possible to extract and use a 
voltage equivalent to one battery between the plus ter- 
minal of the first battery or the minus terminal of the sec- 
ond battery and an intermediate potential extracting 
terminal 28. so 
[0058] Although the preferred embodiment above is 
an application of the present invention to a radiation 
thermometer which uses two infrared ray sensors and 
one temperature-sensitive sensor as shown in the block 
diagram in Fig. 2, the present invention is not limited to 55 
this but is applicable to a radiation thermometer which 
has a different structure. Fig. 8 shows one example. 
[0059] Fig. 8 is a schematic structure diagram of a 



radiation thermometer which has a different structure 
from that shown in Fig. 2. 

[0060] The radiation thermometer shown in Fig. 8 
comprises a metal housing 31 and a light-guiding tube 
32 inside a probe portion 30, and a heat insulation cav- 
ity 33 is created between the probe portion 30 and the 
metal housing 31. A window member 34 is created at 
the front end of the light-guiding tube 32, for which a 
holding member 35, a first packing 36 and a second 
packing 37 are used. The structure of this portion is sim- 
ilar to that shown in Fig. 5, and therefore, a detailed 
description will be omitted. 

[0061] An infrared ray sensor 38 receives an infrared 
ray from a measurement target through the light-guiding 
tube 32 and detects the intensity of the infrared ray, a 
first temperature-sensitive sensor 39 detects a temper- 
ature of the infrared ray sensor 38, while a second tem- 
perature-sensitive sensor 40 which serves as a 
temperature difference information detecting means 
detects a temperature of an optical system such as the 
light-guiding tube 32. In the example shown in Rg. 8 as 
well, infrared rays which the infrared ray sensor 38 
receives are both an infrared ray from a measurement 
target and an infrared ray from the optical system. 
Hence, as a temperature which is detected by the first 
temperature-sensitive sensor 39 is added to while a 
temperature which is detected by the second tempera- 
ture-sensitive sensor 40 is subtracted from a tempera- 
ture which corresponds to the intensity of an infrared ray 
which is detected by the infrared ray sensor 38, a tem- 
perature of a measurement target is calculated. 
[0062] While the radiation thermometer having a 
waterproof structure according to the present invention 
described above does not need a probe cover since the 
front end of the probe portion is cleaned and disinfected 
with alcohol, water or the like in order to use the probe 
portion, during cleaning and disinfection, heat from the 
evaporation of alcohol, water or the like creates a tem- 
perature difference between the optical system and the 
infrared ray sensor which receives an infrared ray from 
a measurement target in some cases. Normally, this 
can be overcome by not using the radiation thermome- 
ter for a while until the temperature difference between 
the two disappears and thereafter measuring a body 
temperature. However, one may wish to start measure- 
ment of a body temperature immediately after cleaning 
and disinfection, in which case the temperature differ- 
ence information detecting means may be combined 
with the waterproof radiation thermometer as described 
above. That is, the temperature difference information 
detecting means described above makes it possible to 
accurately measure a body temperature despite a tem- 
perature difference between the optical system and the 
infrared ray sensor which receives an infrared ray from 
a measurement target. 

[0063] Although the preferred embodiment above is 
related to an example where the radiation thermometer 
according to the present invention is inserted into an 
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external acoustic opening for measurement of a human 
body temperature, the radiation thermometer according 
to the present invention can be inserted into an orifice 
other than an external acoustic opening to measure a 
body temperature, or for animals other than human 
beings, and can be inserted into an ear ol an animal to 
measure body temperature of the animal. Thus, appli- 
cations of the radiation thermometer according to the 
present invention are not limited in particular. 
[0064] As described above, according to the invention 
as defined in Claim 1 , since the probe portion has a 
waterproof structure, it is possible to clean and disinfect 
a portion of the front end of the probe portion which is to 
be inserted into an external acoustic opening with alco- 
hol, water or the like at the end of measurement of a 
body temperature, always maintain the radiation ther- 
mometer hygienically, and eliminate a deterioration of 
measurement accuracy which is caused by a dirty opti- 
cal system Further, since a probe cover is not neces- 
sary, it is possible to reduce running costs which are 
otherwise needed as a cost for purchasing the probe 
cover. 

[0055] Further, according to the invention as defined 
in Claim 2, it is possible to waterproof an infrared ray 
introducing side of the front end of the probe portion, 
thereby creating a similar effect as that of the invention 
as defined in Claim 1. - 
[0066] Further, according to the invention as defined 
in Claim 3, since an adhesive or the like is not used, 
there is no possibility that an adhesive will extrude, and 
it is easy to assemble the radiation thermometer. In 
addition, according to the invention as defined in Claim 
4. since one of the members which firmly holds the win- 
dow member is an elastic packing, no damage will be 
made to the window member. 

[0067] Further, according to the invention as defined 
in Claim 5, it is easy to assemble the radiation thermom- 
eter. 

[0088] Further, according to the invention as defined 
in Claim 6, the packings do not become displaced when 
the holding member is fit to the light-guiding tube. 
[0069] Further, according to the invention as defined 
in Claim 7, it is possible to ensure a gap between the 
light-guiding tube and the window member, which pre- 
vents damage to the window member. 
[0070] Further, according to the invention as defined 
in Claim 8, as in the case of the invention as defined in 
Claim 4, since one of the members which firmly holds 
the window member is an elastic packing, no damage 
will be made to the window member. 
[0071] Further, according to the invention as defined 
in Claim 9. the packings do not get displaced when the 
holding member and the probe portion are combined 
with each other. 

[0072] Further, according to the invention as defined 
in Claim 10, even when there is a temperature differ- 
ence between the optical system and the infrared ray 
sensor which receives an infrared ray from a measure- 



ment target it is possible to accurately measure a tem- 
perature. More specifically, measurement of a 
temperature is possible even when the front end of the 
probe portion is cooled due to heat from evaporation of 

5 alcohol immediately after being cleaned with alcohol, for 
example, even right after the front end of the probe por- 
tion is cleaned and disinfected, it is possible to start 
measurement of a temperature immediately. 
[0073] Further, according to the invention as def ined 

10 in Claim 1 1 , as in the case of the invention as def ined in 
Claim 10, it is possible to start measurement of a tem- 
perature immediately after cleaning and disinfection of 
the front end of the probe portion. 
[0074] Further, according to the invention as defined 

is in Claim 1 2, as in the case of the invention as defined in 
Claim 10. it is possible to start measurement of a tem- 
perature immediately after cleaning and disinfection of 
the front end of the probe portion. 
[0075] Further, according to the invention as defined 

20 in Claim 13, since the window member is formed by an 
optical crystal material, even if the window member is 
touched while the front end of the probe portion is wiped 
off or in other instances, the window member does not 
become damaged. 

25 [0076] Further, according to the invention as defined 
in Claim 1 4. as in the case of the invention as defined in 
Claim 13. the window member does not become dam- 
aged even if the window member is touched while the 
front end of the probe portion is wiped off or in other 

30 instances. In addition, it is posstole to transmit an infra- 
red ray from a measurement target without attenuating 
the infrared ray. 

[0077] Further, according to the invention as defined 
in Claim 15, an external temperature change does not 
35 easily transfer to the optical system'such as the light- 
guiding means. 

[0078] Further, according to the invention as defined 
in Claim 16, the thermal balance of the optical system 
does not easily fail. 

40 

Industrial Applicability 

[0079] Thus, the present invention is favorably applied 
to a radiation thermometer which measures a tempera- 
45 ture of a living being when inserted into an opening of 
the living being. 

Claims 

50 t . A radiation thermometer, comprising : 

a window member which can transmit an infra- 
red ray; light-guiding means for guiding said 
infrared ray which is transmitted through said 
55 window member from a measurement target ; 

an infrared ray sensor for detecting said infra- 
red ray which is guided by said light-guiding 
means; 
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a temperature-sensitive sensor for measuring a 
reference temperature and generating a refer- 
ence temperature signal; 
case means which covers at least said light- 
guiding means, said infrared ray sensor and 5 
said temperature-sensitive sensor and which 
comprises a probe portion which is inserted 
into an opening of a living being; 
temperature calculating means for calculating 
a temperature of said measurement target w 
based on signals from said infrared ray sensor 
and said temperature-sensitive sensor; and 
indicating means for indicating a temperature 
based on a signal from said temperature calcu- 
lating means, is 
wherein at least said probe portion comprises a 
waterproof means. 

The radiation thermometer of Claim 1 , wherein said 
probe portion comprises at least an opening portion 20 
in which only an infrared ray introducing side of said 
light-guiding means is exposed, and said water- 
proof means is a waterproof member which water- 
proofs a gap between said light-guiding means and, 
said probe portion located at said opening portion. 25 

The radiation thermometer of Claim 2, wherein said 
waterproof member includes a holding member 
which fits with an outer periphery of said light-guid- 
ing means and holds said window member in the 30 
vicinity of said opening portion; a first packing 
arranged between said holding member and said 
probe portion; and a second packing arranged 
between said holding member and said light-guid- 
ing means. 35 

The radiation thermometer of Claim 3, wherein said 
holding member comprises a pressuring portion 
which presses and holds said window member 
towards said light-guiding means, and said window 40 
member is firmly held by said pressuring portion 
and said second packing. 

The radiation thermometer of Claim 3, wherein said 
light-guiding means is formed by a light-guiding 45 
tube, and said holding member comprises a mono- 
lithically integrated engagement portion which fits 
with an outer surface of said light-guiding tube. 

The radiation thermometer of Claim 5, wherein said so 
light-guiding tube comprises a stepped portion for 
attaching said second packing to a front end portion 
of said light-guiding tube. 

The radiation thermometer of Claim 6, wherein said 55 
holding member comprises an abutting portion for 
abutting against said stepped portion for the pur- 
pose of positioning, said window member is firmly 



held between said holding member and said sec- 
ond packing with said abutting portion abutting said 
stepped portion, and a gap is provided between 
said window member and said front end portion of 
said light-guiding tube. 

8. The radiation thermometer of Claim 6, wherein said 
second packing protrudes beyond said front end 
portion of said light-guiding tube, and said window 
member is firmly held between said holding mem- 
ber and said second packing. 

9. The radiation thermometer of any one of Claims 3 
through 5, wherein said holding member comprises 
a concave portion for positioning said first or said 
second packing. 

10. The radiation thermometer of Claim 1, further com- 
prising a temperature difference information detect- 
ing means for detecting temperature difference 
information regarding said infrared ray sensor and 
said light-guiding means, wherein said temperature 
calculating means calculates a temperature of said 
measurement target based on signals from said 
infrared ray sensor and said temperature-sensitive 
sensor and said temperature difference information 
received from said temperature difference informa- 
tion detecting means. 

11. The radiation thermometer of Claim 10, wherein 
said temperature difference information detecting 
means is formed by: 

a first temperature-sensitive sensor for meas- 
uring a temperature of said infrared ray sensor 
and an area around the same; and 
a second temperature-sensitive sensor for 
measuring a temperature of said light-guiding 
means. 

12. The radiation thermometer of Claim 10, wherein 
said temperature difference information detecting 
means is formed by: 

a reference cavity whose temperature condi- 
tion is approximately the same as a tempera- 
ture condition of said light-guiding means and 
which is closed whereby infrared rays from out- 
side do not enter; and 

a reference infrared ray sensor for detecting an 
infrared ray from said reference cavity. 

13. The radiation thermometer of any one of Claims 1 
through 8, wherein said window member is formed 
by an optical crystal material. 

14. The radiation thermometer of Claim 13, wherein 
said optical crystal material is calcium fluoride, sili- 
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con, antireflection silicon, or barium fluoride. 

15. The radiation thermometer of any one of Claims 1 
through 12. wherein a heat insulation cavity is dis- 
posed between said probe portion and said light- 5 
guiding tube. 

16. The radiation thermometer of any one of Claims 1 
through 12, wherein said light-guiding means, said 
infrared ray sensor and said temperature-sensitive io 
sensor are linked to each other by a metal housing 
which has excellent thermal conductivity. 
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